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(54) illumination device and liquid crystal display apparatus including same 



(57) An illumination device includes: a linear light 
^ source; first reflBctiGn means disposed opposite to and 
wilti a spacing from the linear light source; a light guide 
means disposed between the linear light source and the 
first reflection means; and a second reflection meansdis- 
posed behind the light guide means so that light issued 
from the linear light source is transmitted through the 
light guide means and reflected by the first and second 
reflection means to be emitted in a direction forward from 
the light guide means. Further, a luminance distribution- 



adjusting means for rdlecting light transmitted through 
the light guide mears is disposed along the light guide 
means in a distribution density which varies at a chang- 
ing rate free from discontinuity so as to adjust the lumi- 
nance distribution of the light emitted in the direction 
fonward from the light guide means. The illumination 
device may suitably be used as a bacMrght unit for a liquid 
crystal panel to provide a liquid crystal display apparatus 
having improved display qualities. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

Tlie present invention relates to an illuminatron 
device used, e.g., as a bacWight device for Illuminating 
a Gquid aystal panel, and a liquid crystal display appa- 
ratus including the illumination device, more particularly 
a planar illumination device improved in uniformity of 
luminance cfistribution. 

Various proposals have been made regarding a 
backlight device for illuminating a transmission-type Oq- 
uid crystal panel, etc., from the backside. As an example 
thereof, Figure 1 shows a so-called edga-type planar Illu- 
mination device having light sources at edges, and Fig- 
ure 2 shows a section of a liquid crystal display apparatus 
including such an illumination device. 

Referring to Figure 1, the illumination device (back- 
light device} 1 includes a fluorescent lamp 2 as a linear 
light source and a side reflection plate 3 (as a first reflec- 
tion means) disposed opposite to and with a spacing 
from the fluorescent lamp 2. Bebween the fluorescent 
lamp 2 and the side reflection plate 3, a triansparent 
acrylic resin plate 4 is disposed as a fight guide means. 
The fluorescent lamp 2 is covered with a fallen or sideway 
U-shaped reflector 5 as shown in Figure 2. The reflector 
5 is formed of an aluminum sheet, and the inner surface 
thereof is mirror-finished, e.g.. by vapor deposition of sil- 
ver. Behind the aaylic plale 4 and between the fluores- 
cent lanp 2 and the side reflection plate 3. a rear 
reflection plate (second reflection means) 6 is cfisposed. 
The rear reflection plate 6 is formed of an aluminum 
sheet sinilariy as the reflector 5, and the inner face 
thereof is minor-finished by vapor deposition of silver. On 
a front (or fore) side of the acrylic plate 4. a diffusion plate 
7 is disposed so as to diffuse light from the acrylic plate 
4. Further, before (on a front side (upper side in the fig- 
ure) of) the diffusion plale 7. a liquid crystal panel P is 
disposed. 

By the way. when such a backlight device 1 is driven 
to turn on the fluorescent lamp 2 without disposing a dif- 
fusive reflection pattern (luminance distribution adjust- 
ing! means) 9 comprising a large number of dots 1 0, a 
major portion of light reflected from the reflection plata 6 
Is not emitted uniformly toward the liquid crystal panel P, 
and most light emitted toward the liquid crystal panel P 
comes from the vicinity of the fluorescent lanp 2 or the 
side reflection plate 3, thus failing to realize a uniform 
luminance of such a planar iBumination devica 

Accordingly, it has been practiced to dispose a dif- 
fusive reflection pattern (luminance dietribution adjusting 
means) 9 corrprising a large number of dots 10 formed. 
^•9-. by printing of a white paint on the back side of the 
acrylic plate 3 as shown in Figure 3. thereby aiming at 
luminance uniformization by utilization of random reflec- 
tion. These dots 1 0 are formed in a larger size at a central 
portion of the acrylic plate 4 and in a smaller size and 
with a larger spacing at positions approaching the edges 
of the acrylic plate 4 as shown in Figure 3, wherein char- 



acters "SP" and "D" represent that the distribution den- 
sity of the dots 10 is sparse and dense, respectively. The 
planar density distribution of the diffusive reflection pat- 
tern has been designed to be sparse at edges and dense 
5 at a center, respectively, of the acrylic plate 4 as shown 
in Figure 4. Further, the density distribution in a section 
including the oppositely disposed fluorescent lamp 2 and 
the side reflection plate 3 has been one represented by 
a broken line shown in Figure 5 showing a lowest density 
10 in proximity to the edges of the acrylic plate 4 and a den- 
sity which increases proportional to a distance from the 
edges of the aaylic plate 4. As a result, a larger amount 
of light is emitted in a fore direction from the acrylic plate 
4 at a position with a higher density of the diffusive ret lee- 
rs tion pattern 9 (or dots 1 0 thereof) and a smaller amount 
of light is emitted at a position with a lower density of the 
diffusive reflection pattern 9. Incidentally, the above- 
described distrbution density represents (or is based on) 
an areal ratio of a portion occupied wi^ the diffusive 
go reflection pattern 9 in a unit area of the light guide means 
(acrylic plate) 4. An iso-(distritxJtion) density curve rep- 
resents a line (or curved line) connecting points of iden- 
tical distribution density of the diffusive reflection pattern 
9. These also hold true with the other Figures relating to 
2e distribution densities of a diffusive reflection pattern and 
iso-distribution densriy curves thereof. 

As a result regarding light transmitted through the 
acrylic plate 4. a portion thereof is totally reflected by the 
aaylic plate 4, a portion thereof is reflected at random 
30 by the diffusive reflection pattern 9. and a further portion 
thereof is reflected by the reflection plates 3 and. 6, 
thereby illuminating the liquid crystal panel P. 

However, in the above-de&crit>ed illumination device 
(backlight device) designed to dispose the diffusive 
35 reflection dots 10 so as to show a distribution density 
curve represented by the broken line in Figure 5 which 
includes an acute-angular change at a point of maximum 
distribution dertsrty of the diffusive reflection pattern, the 
luminance takes the maximum at the point and bright 
40 lines occur from the point as the center, thereby lowering 
the display quality of a liquid crystal panel of which the 
resolution has been particularly measured in recent 
years. 

45 SUMMARY OF THE INVENTION 

An ot^'ect of the present invention is to provide an 
illumination device capable of providing a uniform lumi- 
nance while preventing the occurrence of bright lines. 
so Another object of the present invention is to provid e 
a liquid crystal display apparatus showing good display 
qualrties by using an illumination device having uni- 
fbrmized luminance. 

According to the present invention, there is provided 
55 an illumination device, comprising: 
a linear llgtit source. 

a first reflection means disposed opposite to and 
with a spacing from the linear light source, 

a light guide means disposed between the linear 
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light source and the first reflection means, 

a second reflection means disposed bahirtd the 
light guide means so that light issued from the linear light 
source fs transmitted through the light guide means and 
reflected by the first and second reflection means to be 5 
emitted in a direction forward from the light guide means, 
and 

a luminance distribution-adjusting means for 
reflecting light transmitled through the light guide means 
disposed along the light guide means in a distribution 79 
density which varies at a changing rate free from discon- 
tinuity so as to adjust the luminance distribution of the 
light emitted in the direction fonfvard from the light guide 
means. 

According to another aspect of the preserrt inven- 10 
tion. there is provided a liquid crystal display apparatus 
including an illuminat'on device as described above and 
a liquid crystal panel disposed in front of the illumination 
device so as to t)e niuminated with light from me illumi- 
nation device to effect a display. 20 

These and other objects, features and advantages 
of the present invention will become more apparent upon 
a consideration of the following description of the pre- 
ferred embodimBnts of the present invention taken in 
conjunction with the accompanying drawings. 2s 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic perspective view illustrating 
a structural outline of an illumination devica 30 

Figure 2 is a sectional view of a fiqukl crystal display 
apparatus deluding a section taken along fine A-Ain Fig- 
ure 1. 

Figure 3 is an illustration of an arrangemem of diffu- 
sive reflection pattern dots in an illumination device. ss 

Figure 4 is an lllustralion of a planar density distri- 
bution of diffusive reflection pattern dots in an illumina- 
tion device. 

Figure 5 illustrates diffusive reflection pattern distri- 
bution densities along a transverse section between a 40 
fluorescent lamp and a side reflection plate. 

Figure 6 is a sectional view of a crystal display appa- 
ratus according to a second embodiment of the inven- 
tion. 

Figure 7 Illustrates a diffusive reflection pattern dis- 45 
tribution density along a transverse section between a 
fluorescent lamp and a side reflection plate according to 
the second embodiment 

Figure 8 is an illustration of a planar distribution den* 
sity of a diffusive reflection pattern according to another 60 
embodiment of the present invention. 

Figures 9 and 10 are respectively a plan view show- 
ing an arrangement of fluorescent lamps and side reflec- 
tion plate(s) according to another embodiment 

6S 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The illumination device according to the present 
invention is principally characterized by having a linear 
light source and a first reflection means disposed oppo- 
site to each other with a light guide member disposed 
therebetween, and also a luminance distrbution means 
disposed along or In SLperposition with the light guide 
member in a distnljution density which varies without 
angular deflection or at a changing rate free from discon- 
tinuity along a linear horizontal direction Including the lin- 
ear light source, the light guide member and the first 
reflection means. It is particularly preferred that the dis- 
tritxition density curve forms a continuously changing 
curve. 

More specifically, in the present invention, it is pre- 
ferred that the luminance distrdsution-adjusting means is 
disposed to form a distribution density-changing curve 
as represented by a sofid line In Rgure 5 having a mod- 
erate maximum {or minimum} density portion character- 
Ized as a region providing a slope (density-changing rate 
per length along a transverse section) which Is at most 
SO % of a maximum slope along the curve for a length 
(Including the maximum or minimum density portion) of 
at least 5 % of the eritire transverse section length of the 
light guide means (i.e.. nearly the transverse length of 
the illumination device). 

Due to the above-described structure, light issued 
from the linear light sources is transmitted through within 
the light guide member, and a portion thereof is reflected 
by the first and second reflection means to be emitted 
fonwand from the light guide member. Further, a portion 
of the light is reflected by the luminarKe distribution con- 
trol or adjusting means to adjust the entire luminance dis- 
tribution of light emitted in a direction forward from the 
light guide member. In this instance, as the luminance 
distra^ulion adjusting means is disposed in a distribution 
density so as to provide a corrtinuous changing rate, it is 
possble to suppress the occurrence of bright lines liable 
to occur at a point or line giving a discontinuity of such 
distribution density changing rate. 

In the above-described sti-ucture. it is preferred that 
the luminancB distribution adjusting means Is disposed 
between the light guide means and the second reflection 
means in varying distribution densities so that the 
anrxxjrrt of light reflected on the side of the second reflec- 
tion means and emitted in a forward direction from the 
light guide means is larger in a region of a higher distri- 
bution density and smaller in a region of a lower distri- 
bution density, respectively of the luminance distribution 
adjusting means. Further* in this case, it is preferred that 
the luminance distribution adjusting means is disposed 
between the linear light source and the first reflection 
means in a distribution density such that the distribution 
density is lower in the vicinity of the linear light source 
than in the vicinity of the first reflection means and 
becomes higher at a position leaving away from the lin- 
ear light source and the first reflection means to assume 
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a maximum wHhout anQuiar deflection. In this instance, 
the distribution densities of the luminancG distribution 
adjusting means in the vicinities of the linear light sourc 
and thfi first reflection means, respectively, may be set 
depending on a difference in luminance between the light 
from the linear light source and the Gght reflected from 
the first reflection means. Further, the distribution density 
of the luminance distribution adjusting means may be 
designed to assume a maximum at a position which is 
at different distances from the linear Gght source and the 
first reflection means. Further, it is also preferred that the 
distribution density of the luminance distribution adjust* 
ing means Is increased at corners of the light guide 
mean& 

Alternatively, ft is also prefenred in the present inven- 
tion that the luminance distribution adjusting means is 
disposed on a fore side of the light guide means and 
opposite the second reflection means in varying distribu- 
tion densities so that the amount of light emitted in a for- 
ward direction from the light guide means Is smaller in a 
region of a higher distribution densrfy and larger in a 
region of a lower distribution density, respectively of the 
luminance distribution adjusting means. In this case, it is 
preferred that the luminance distribution adjusting 
means Is disposed between the linear light source and 
the first reflection means in a distribution density such 
that the distribution density is higher in the vicinity of the 
linear light source than in the vicinity of the first reflection 
means arxi becomes lower at a position leaving away 
from the linear light source and the first reflection means 
to assume a minimum without angular deflection. 

The distribution densities of the luminance distribu- 
tion adjusting means in the vicinities of the linear light 
source and the first reflection means, respectively, may 
be set depending on a difference in luminance betwe^ 
the light from thellnear light source and the light reflected 
from the first reflection means. It is also preferred in this 
case that the distrijution density of tiie luminance distri- 
bution adjusting meane assumes a minimum at a posi- 
tion which is at different distances from the linear light 
source and the first reflection means. It is further pre- 
ferred thai the distribution density of the luminance dis- 
tribution adjusting means is lowered at corners of the 
light guide means. 

In the present invention, the above-mentioned lumi- 
nance distribution acfusting means may preferably be 
constituted as a reflection pattern comprising a large 
number of dots causing random reflection of light inci- 
dent thereto from the linear light source. Alternatively, the 
luminance distribution adjusting means may be consti- 
tuted as a mesh pattern causing random reflection of 
light irxsident tiiereto from the linear light source. The light 
guide means may be provided as a transparent sheet 
member of. e.g., an acrylic resin plate Alternatively, the 
light guide means may be provided as a space formed 
between the linear tight source and the side reflection 
mean& 



Hereinbelow, some preferred embodiments of the 
present invention will be described more specifically with 
reference to the drawings. 

5 (First Embodiment) 

A first embodiment of the present invention will now 
be described with reference to Figure 5. 

An Illumination device (backlight device) according 
10 to this embodiment has an outer appearance similar to 
that shown in Rgures 1 and 2 including a rectangular 
light guide means 4 and a fluorescent lamp 2 and a side 
reflection plate 3 disposed along a pair of parallel sides 
of the rectangular light guide means 4. However, the dis- 
16 tribution density of the diffusive reflection pattern 9 taken 
along a section including a line A-A in Figure 1 is as 
shown in Figure 5 (solid line). More specifically, the dis- 
tribution density of the diffusive reflection pattern 9 along 
a section including the fluorescent lamp (linear light 
20 source) 2 and the side reflection plate (first reflection 
means) 3 disposed opposite to each otiier and passing 
through a center of the illumination device is designed 
60 that the distribution density in the vicinity of the fluo- 
rescent lamp 2 is lower than in the vicinity of the side 
2S reflection plate 3 and becomes higher as the position 
leaves away from the fluorescent lamp 2 and the side 
reflection plate 3. Further, the distribution density is 
designed to assume a maximum (round peak) at a posi- 
tion which is shifted from the exact central point of the 
30 aaylic plate (fight guide means) 4. i.e., the exact mid 
point between the fluorescent lamp 2 and the side ref lec- • 
tion plate 3, tomrd the side reflection plate 3 side (right 
side). In otiier words, thedistance between the maximum 
(peak) and the side reflection plate 3 is set to be smaller 
ss than the distance between the maximum and the fluo- 
' rescerrt larrp 2, and the maximum Is designed to provide 
a gentiy varying changing rate in dtstrbution density free 
from discontinuity. The at)Ove-mentioned setting of a 
lower distribution density in the vicinity of the fluorescent 
40 lamp 2 than in the vicinity of the side reflection plate is 
adopted in view of a smaller reflected light quantity from 
the side reflection plate 3 than the emitted light quantity 
from the fluorescent lamp 2. In other words, the distribu- 
tion densities in the vicinities of the fluorescent lamp 2 
4S and the side reflection plate 3 may be set depending on 
a difference in luminance of these memt>ers. The above- 
mentioned shift of the position of the maximum from the 
very center of the acrylic resin plate is determined also 
in view of the luminarx:e difference. 
so According to this embodiment, the occurrence of 
bright lines on an illumination surface of an illumination 
device (backlight device) is suppressed to provide a uni- 
form planar illumination device, thereby providing the liq- 
uid crystal panel with good display qualities. Further. 
ss according to this embodiment, a side reflection plate 3 is 
used instead of a fluorescent lamp, whereby it becomes 
possible to provide an inexpensive but high -luminance 
illumination device generating a relatively small gener- 



4 



7 



EP 0 717 236 A2 



8 



ated heat quantity while it may depend on an areal size 
theroof. 

(Second Embodiment) 

5 

Now, a second embodiment of the present invention 
will be described with reference to Rgures 6 and 7. 
wherein identical members are denoted by identical 
numerals as in Rgure 2 and detailed explanation thereof 
may be omitted. ;o 

With reference to F'Qure 6. an illumination device 20 
accading to this embodiment Is provided with a front or 
fore-side transmission plale 21 disposed in parallel with 
a rear reflection plate (reflection means) 6 and a space 
S formed as a light guide means between the rear reflec- i5 
tion plate 6 and the front transmission plate 21 . The front 
transmission plate 2 is formed of a thin transparent 
acrylic resin plate, below which is disposed a reflection 
pattern (luminance distribution adjusting means} 22. In 
other words, the reflection pattem 21 is disposed on a 20 
fore-side of the light guide means (space S} so as to be 
opposite to the rear reflection plate 6. The reflection pat- 
tern 22 may for example be formed by vapor deposition 
of aluminum in the form of a mesh or dots in a drstritxition 
density such that a smaller amount of light is emitted In 2s 
a foTB direction toward th e liquid crystal panel P at a posi- 
tion of a higher dfetribution density and a larger amount 
of the light is emitted at a position of a lower distribution 
density. 

The distribution density of the reflection pattem 22 
is designed to be as shown In Figure 7. More speciftcally, 
the distribution density of the reflection pattem 22 along 
a section Including the fluorescent lamp 2 and the side 
reflection plate (first reflection means) 3 and a center of 
the illumination device 20 is set to be higher in the vicinity 
of the fluorescent lamp 2 than In the vicinity of the side 
reflection plate 3 and become higher at positions leaving 
away from the fluorescent lamp 2 and the side reflection 
plate 3. Further, the distribution der^ity is designed to 
assume a minimum at a position which is shifted from 40 
the very center of the space S (fight guide means), i.e., 
the very mid point between the fluorescent lamp 2 and 
the side reflection plate 3, toward the right side. In other 
words, the minimum positlon-elde reflection plate dis- 
tance is set to be smaller than the minimum position-f iu- 4s 
orescent larpp distance, and the minimum is designed to 
provide a changing rate which varies gently without dis- 
continuity. The above-mentioned setting of a higher dis- 
tribution density In the vicinity of the fluorescent lamp 2 
than in the vicinity of the side reflection plate is adopted so 
in view of a smaller reflected light quantity from the side 
reflection plate 3 than the emitted light quantity from the 
fluorescent lamp 2. in other words, the distribution den- 
sities in the vicinities of the fluorescent lamp 2 and tfie 
side reflection plate 3 may be set depending on a differ- S6 
ence in luminance of these members. The above-men- 
tioned shift of the position of the minimum from the very 
center of the acrylic resin plate is determined also in view 
of the luminance difference. 
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On the other hand, on a fore-side (upper side) of the 
front transmission plate 21 . a prism sheet 23 Is disposed 
so as to unifbrmize the directionality of illumination light. 
On the prism sheet 23, respective prisms are disposed 
so that the extension directbn of each prism ridge is par- 
allel with the longitucfinally extending directions of the flu- 
orescent lamp 2. (In case of using 2 fluorescent lamps 
extending in directions crossing each other, another 
prism sheet may preferably be disposed in superposition 
so that its prism ridge extension direction is in parallel 
with the longitudinal extension direction of the other flu- 
orescent lanp.) Further, the respective prisnts are so dis- 
posed that their apex angles are directed toward the front 
transmission plate 21 . 

In this emtxidiment, a liquid aystal display appara- 
tus B2 is constituted by the above-mentioned backlight 
device 20 and the liquid crystal panel P. 

According to this embodiment, the occurrence of 
bright lines on an illumination surface of an illumination 
device (backlight device) is suppressed to provide a uni- 
form planar illumination device, thereby providing the liq- 
uid crystal panel with good display qualities. Further, 
according to this embodiment, a side reflection plate 3 is 
used instead of a fluorescent lamp, whereby it becomes 
possible to provide an Inexpensive but high-luminance 
illuminab'on device generating a relatively small gener- 
ated heat quantity while it may depend on an areal size 
thereof. 

As descnlsed above, the diffusive reflection pattern 
9 is disposed in a distribution density as represented by 
a solid line shown in Figure 5 in the first embodiment, 
and the reflection pattern 22 is disposed in a distribution 
density as shown in Figure 7. However, they are not lim- 
itative. For example, in case where the Bght guide means 
(acrylic plate 4 or light guide space S) provides four cor- 
ner portions where the luminance is lowered. It Is possi- 
ble to provide a higher distribution density of the diffusive 
reflection pattern 9 than the surrounding regions in the 
first embodiment or it is possible to provide a lower dis- 
tribution density of the reflection pattern 22 than the sur- 
rounding regions, thereby increasing the luminance of 
light emitted from such corner regions to moderate and 
substantially uniformize the luminarKe distribution over 
the entire Illumination surface (as shown in Figure 8). On 
the other hand, in case where there is a locally excessive 
luminance portion, it is possible to lower the distribution 
density of the diffusive reflection pattern 9 in the first 
embodiment or it is possible to increase the distribution 
density of the r^lection pattern 22 in the seoond embod- 
iment, respectively than in the surrounding region, 
thereby uniformizing the luminance distrilxjtion over the 
entire surface. Such an adjustment of the distribution 
density may be performed depending on the type (char- 
acteristic) and disposition of the light source used. 

In the above-embodiments, the (diffusive) reflection 
pattern has been generally desaibed to be formed in a 
dot pattern but may also be formed in a mesh pattern. 

Further, the light guide means has been described 
as an acrylic plate 4 in the first embodiment and a light 
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guide space S in the secorxl entx^diment but it is aJso 
possible to use a light guide space in the first embodi- 
ment and a transparent sheet member such as an acrylic 
plate In the second embodiment. 

The above embodiments use one fluorescent lamp 
2 and one side reflection plate 3, but this is not limitative. 
For example, as shown in Figure 9, it is possible to dis- 
pose fluorescent lamps 2 on three sides of the light guide 
means 4 and a side reflection plate 3 on the remaining 
one side of the light guide means 4. Alternatively, it is 
also possisle to dispose fluorescent lamps 2 on neigh- 
boring two sides and side reflectton plates 3 on the 
remaining two neighboring sides, respectively of the light 
guide means 4 as shown in Figure 10. 

Also in these embodiments, each section including 
a fluorescent lamp 2. a side reflection plate 3 and a 
c nter of a light guide means 4 may preferably have a 
distribution density of the luminance distribution adjust- 
ing means which varies gently with a changing rate free 
from discondnuity. Rgures 9 and 10 show embodiments 
wherein a reflection pattern in a distribution density as 
shown is disposed between a rear reflection plate and a 
light guide means. However, in case where such a reflec- 
tion pattern is disposed on a fore side of the light guide 
means, It may be appropriate to adopt a distribution den- 
sity pattern opposite to those shown in Figures 9 and 1 0. 
i.e.. D SP and SP D. 

As described above, according to the p present 
invention, it becomes possible to prevent the occurrence 
of bright lines on a planar illumination device to uni- 
formize the luminance distribution. 

Further, according to the present invention, by using 
such an illumination device having a unifbrmlzed lumi- 
nance distribution as a backlight device of a liquid crystal 
panel, it becomes possible to imprave the display quali- 
ties of the liquid crystal panel. 

Claims 



2. An illumination device according to Claim 1 , wherein 
sakj luminance distribution adjusting means is dis- 
posed between the light guide means and the sec- 
ond reflection means in varying distribution densities 

5 so that the amount of light reflected on the side of 
the second reflection means and emitted in a for- 
ward direction from the light giide means is larger 
in a region of a higher distribution density and 
smaller in a region of a lower distribution density, 

JO respectively of the luminance distribution adjusting 
means. 

3. An illumination device according to Claim 2, wherein 
said luminance distribution adjusting means Is dis- 

is posed between the linear light source and the first 
reflection means in a dstributbn density such that 
the distribution density is lower in the vicinity of the 
linear fight source than in the vicinity of the first 
reflection means and becomes higher at a position 

20 leaving away from the linear light source and the first 
reflection means to assume a nnaximum without 
angular deflection. 

4. An illumination device according to Claim 3, wherein 
2V the distribution densities of the luminance distribu- 
tion aoQusting means in the vicinities of the linear 
light source and the first reflection means, respec- 
tively, are set depending on a difference in lumi- 
nance between the light from the linear light source 

30 and the light reflected from the first reflection means. 

5. An illumination device according to Clal m 3, wherein 
the distribution density of tiie luminance distribution 
acf usting means assumes a maximum at a position 

3s which IS at different distances from tiie linear light 
source and the first reflection means. 

6. An illumination device according to Claim 2, wherein 
the distnbution density of the luminance distribution 



1 . An illumination device, comprising: 40 acSusting means is increased at corners of the light 

a linear light source, guide means. 

a first reflection means disposed opposite to 

and with a spacing from the linear light source, 7. An illuminati'on device according to Claim 1 , wherein 

a light guide means disposed between the fin- said luminance distribution adjusting means Is dis- 

ear light source and tiie first reflection means, 4S posed on a fore side of the fight guide means and 

a second reflection means disposed behind opposite the second reflection means in varying dis- 

the light guide means so that light issued from the tribution densities so that the amount of light emitted 

linear light source is transmitted through the light in a forward direction from the light guide means is 

guide means and reflected by the first and secorvj smaller in a region of a higher distribution density 

reflection means to be emitted in a direction forward so and larger in a region of a lower distribution density, 

from tiie light guide means, and respectively of the luminance distribution adjusting 

a luminance distribution -adjusting means for means, 
reflecting light transmitted through the light guide 

means disposed along the fight guide means in a B. An illumination device according to Claim 2. wherein 

distribution density which varies at a changing rate 6S said luminance distribution adjusting means is dis- 

freefromdiscontinuityso as to adjust the luminance posed between the linear light source and the first 

distribution of the light emitted in the directi'on lor- reflection means in a cfstrikxjtion density such that 

ward from the light guide means. the distribution density is higher in the vicinity of the 

linear light source than in the vicinity of the first 
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reflection means and becomes lower at a position 
leaving away from the linear light source and the first 
reflection means to assume a minimum without 
deflection. 

9. An illumination device according to Claim 8, wherein 
the distrlbLrtion denBHies of the luminance distribu- 
tion adjusting means in the vidnrties of the linear 
light source and the first reflection means, respec- 
tively, are set depending on a difference in lumi- 
nance between the light from the linear light source 
and the light reflected from thef irst reflection means. 

10. An illumination device according to Claim 8, wherein 
the distribution density of the luminance distritxjtion 
adjusting means assumes a minimum at a position 
which ts at different distances from the linear light 
source and the first reflection meana 

11 . An illumination device according to Claim 7, wherein 
the distribution density of the luminance distribution 
adjusting means is lowered at comers of the light 
guide means. 

12. An illumination device according to Claim 1 , wherein 
sard luminance distribution adjusting means com- 
prises a plurality of dots reflecting light from the lin- 
ear fight source. 



13. An illumination device according to Claim 1 , wherein 
said luminance distnlsution acf usting means is dis- 
posed in the form of a mesh reflecting light from the 
linear light source. 

1 4. An illumination device according to Claim 1 , wherein 
said light guide means oomprises an acrylic resin 
plate. 

15. An illumination device according to Claim 1 , wherein 
said light guide means conprises a space formed 
between the linear fight source and the first reflection 
means. 

1 6. An illumination device according to Claim 1 , wherein 
said light guide means is in the form of a rectangle, 
and 2 pairs of the linear light source and the first 
reflection means mutually opposite to each other are . 
disposed on 2 pairs of mutually parallel sides of the 
rectangle. 



1 7. An illumination device according to Claim 1 , wherein 
said light guide means is in the form of a rectangle, 
a pair of the finear light source and the first reflection 
means mutually opposite to each other are disposed 
on a pair of mutually parallel sides of the rectangle, 
and linear light sources are further disposed on the 
other Bides of the rectangle. 



18. An illumination device, comprising: 
a linear light source. 

a first reflection plate disposed opposit to 
and with a spacing from the finear light source, 

a light guide member disposed between the 
linear fight source and the first reflection means, 

a second reflection plate disposed behind the 
fight guide means, and 

a reflection pattern disposed between the 
70 light guide memt)er and the second reflection plate 
oonprising a plurality of dots disposed in a varying 
distrSxjtion density such that the distribution density 
is lower in the vicinity of the linear light source than 
In the vicinity of the first reflection plate and becomes 
fs higher at a position leaving away from the linear light 
source and the first reflection plate to assume a max- 
imum free from angular deflection, 

whereby light issued from the linear light . 
source is transmitted through the fight guide mem- 
20 ber and reflected by the first and second reflection 
plates and the reflection pattern to be emitted in a 
direction forward from the light guide member. 

19. An illumination device, comprising: 
2S a linear light source, 

a first reflection plate disposed opposite to 
and with a spacing from the finear light source, 

a light guide member disposed between the 
Rnear light source and the first reflection means. 
30 a second reflection plate disposed behind th e 

light guide means, and 

a reflection pattern disposed on a fore side of 
the light guide member comprising a plurality of dots 
dsposed in a varying distribution density such that 
35 the distribution density is higher in the vicinity of the 
finear light source than in the vicinity of the first 
reflection plate arxi becomes lower at a position 
leaving away from the linear light source and the first 
reflection plate to assume a minimum free from 
40 angular deflection, 

whereby light issued from the linear light 
source is transmitted through the fight guide mem- 
ber and reflected by the first and second reflection 
plates and the reflection pattern to be emitted In a 
45 direction fonward from the light guide member. 



20. A display apparatus, comprising: 

an illumination device according to any one 
of Claims 1 -19, and 

a display panel disposed in front of the illumi- 
nation device to be ifiuminated by the illumination 
device. 

21. Apparatus according to claim 20 wherein said die- 
play panel is a liquid crystal display panel. 
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